INTRODUCTION

Lentil (Lens culinaris
) is one of the oldest cultivated crops and has been a major food source of many civilizations for more than 8000 years (Oplinger et al., 1990) . Lentil is a major grain and widely distributed legume crop grown under a broad range of climates in many developing countries (Turk et al., 2004; Abd-Allah and Hashem, 2006) . This crop has been grown mainly as an inexpensive source of high quality protein in human diets (Salehpour et al., 2009; Rahman et al., 2010) . In Nepal also, lentil is the most important and highly commercialized pulse among the grain legumes in terms of area (206522 ha), production (226931 mt) and productivity (1099 kg/ha) which shares almost 62% of total area and 65% of total production of pulses and rates the highest consumer preference (MOAD, 2013) .
At present, the yield of lentil at national level is far below than its yield potential. Production is decreasing every year due to biotic and abiotic yield limiting factors, susceptibility to disease, low acreage and delay in sowing by the farmers. Lentil crop is affected by a wide range of pathogens. Fungal diseases decrease in productivity through infection and damage to leaves, stems, roots and pods as well as reduce marketability by discolouring seeds (Taylor et al., 2007) . Stemphylium blight that associated with Stemphylium botryosum Walr is the most important disease of lentil in Nepal (Joshi, 2006; Gharti et al., 2008) . In Nepal, it was first reported during 1993. This disease has become widespread throughout major lentil growing areas of the country . Stemphylium botryosum causes leaf blight that can result in large scale defoliation of plants. Preliminary studies in Bangladesh and India estimated yield losses of 62% and total crop failure have been reported in some cases where the disease defoliated the crop in the early pod setting stage (Bakr, 1991; Erksine and Sarker, 1997) . In recent years, Stemphylium blight has been observed increasing in lentil fields in Banke, Bardia, Rupandehi, Chitwan, Nepalgunj, Makwanpur, Bara, Parsa and Rautahat districts (Joshi, 2006) . Because of the adverse environmental effects of fungicide application, there is a need to explore the potential alternative strategies including the manipulation of agronomic practices for disease control (Jacobsen and Backman, 1993) . Control of plant disease becomes successful and economical when management approach involving several methods are employed including chemical means (Bakr and Ahmed, 1992) , cultural practices (Howlider et al., 1989) and use of resistant varieties (Ahmed, 1986) . Many field crops can escape various diseases with the shifting of sowing time (Sud and Singh, 1984; Hedge and Anahosur, 1994) . The study was designed to study the effect of sowing dates on Stemphylium blight severity and yield performances of lentil.
MATERIALS AND METHODS
The experiment was conducted during winter season of 2012-2013 and 2013-2014 . The experiment was laid out in Randomized Complete Block Design with four replications. During 2012-2013, a susceptible variety Shital was shown on 5 different dates, viz. November 6, 16, 26, December 6 and 16 in a unit plot size of 4m x 0.5m with 25cm row to row spacing. All procedures were similar except showing dates, viz., November 1, 11, 21, December 1, 11 and 21 in a unit plot size of 4m x 2m during 2013-2014. After completion of the sowing, the experiment was kept under constant watch from sowing up to harvest. Agronomic practices were followed as recommended. The recommended dose of fertilizers (N:P:K) used in the experiment was 20:40:20 Kg/ha. The data on meteorological factors, such as atmospheric temperature, relative humidity and rainfall with corresponding sowing dates were recorded.
Observation
The disease data were recorded from 25 randomly tagged plants/plot on the basis of 1-9 scoring scale (Morrall and Mckenzie, 1974) .
1= No lesion visible (Highly resistant)
3= Few scattered lesions, usually visible after careful searching (Resistant) 5= Lesions common on plants and easily observed but defoliation and/ or damage not great, or in only one or two patches in plot (Moderately resistant) 7= Lesions very common and damaging (Susceptible) 9= Lesions extensive on all plants, defoliation and drying branches, and killing of some plants (Highly susceptible)
Percent Disease Index (PDI) was computed on the basis of recorded data according to the formula (Wheeler, 1969) and Percent Disease Control (PDC) was calculated on the basis of the formula developed by Shivankar and Wangikar, 1993 . 90% or more = very good 1-80-89% = good 2-70-79% = acceptable 3-60-69% = poor 4-Less than 60% = very poor 5-Data were recorded on yield and yield attributes. Yield increase over the control was calculated. The temperature, moisture, relative humidity and rainfall were also recorded during experiment period.
Data Analysis
All data were analyzed statistically using the computer package program MSTAT-C. Treatment means were compared using Least Significance Difference (LSD) and Duncan's Multiple Range Test (DMRT) at 5% levels of significance. The correlation among percent yield increased over control and percent disease control was calculated.
RESULTS AND DISCUSSION Disease development with relation to different sowing dates
Early plant Stand (EPS), Disease Severity (DS), Percent Disease Index (PDI), Final Plant Stand (FPS), Yield and Hundred Seed Weight (HSWT) significantly varied among the sowing dates at condition of Rampur Chitwan during the year 2012-2013. Plant stand, yield and hundred seed weight were higher in early sowing date and decreased with the advancement in sowing dates. The lower disease severity (3.00) and PDI (40.65%) was recorded in sowed plants in November 6 and the severity increased with the advancement of sowing dates, i.e. higher PDI (65.77%) in lentil plots sown on December 16. The experimental plot sown on November 1 had highest yield (2025 kg/ ha) and hundred seed weight (1.65gm) both followed by the plot sown on November 16. The lowest yield (950 kg/ha) was obtained from the plot sown on December 16. The higher percent disease control (PDC) and Percent Yield increase (PYI) both, i.e. 38.20% and 113.16%, respectively was found in the plot sown on November 6 followed by crop sown on November 16 compared to plot sown on December 16 (Table 1) .
Relationship between yield and percent disease index
A linear negative correlation between yield and PDI was observed during 2012/013. Equation Y= 18.99X +2132 and R 2 = 0.940 gave the best fit (Figure 1 ). It was noted that yield was decreased with the increase in Percent Disease Index (PDI). During (2013/014) also, trends of both disease development and yield were similar. Early sown plots had good plant stand and yield parameters than late sown crops. The higher percent disease index was recorded on crops sown on December 21 (69.10%). The crop shown on November 1 had lowest PDI (47.08%) followed by November 11. Final plant stand was also noticed higher in early shown plots. Yield and hundred seed weight both were recorded highest in the plot shown on November 1, i.e. 962.50 kg/ha and 1.68 gm followed by November 11. The lowest yield was found from the late sown plot December 21 (318.75 kg/ha). Both the higher percent disease control (PDC) and Percent Yield increase (PYI), i.e. 31.87% and 201.96 %, respectively were found in the plot sown on November 1 followed by crop sown on November 11 and consequently that sown on December 21 (Table 2 ). (Figure 2) . It was noted that yield was increased with the decrease in disease severity.
Table1. Effect of sowing date on disease severity and yield performance of lentil at
EPS -Early
Figure2
. Relationship between PDC and PYI in different sowing dates of lentil at Rampur, Chitwan during 2013/014.
The trends of disease incidence and its effect on yield were almost similar during the research period. Gradual increase in disease severity along with the advancement of sowing dates resulted in to reduction in yield. From the observations of two years study, it is clear that Percent Disease Index (PDI) was less in early sowing compared to that of late sowing. Sowing up to middle of November, lentil could escape the infection of Stemphylium blight significantly and result in to increase in yield. The findings of the present study is in close agreement with the findings of (Huq and Khan, 2007) , who reported that in the sowing of November 1, 10 and 20, lentil could escape the infection of Stemphylium blight and yield was also maximum in early sown crops. Time of sowing for any crop is a very important factor for growth and multiplication of plant pathogens. Lentil as winter crop is highly sensitive to variation of climatic conditions (Jain et al., 1987) . This is one of the predisposing factors for building up of different diseases of a crop. Sowing time has marked effect upon the level of disease incidence where with the manipulation of sowing dates incidence/ severity of disease may be reduced (Hedge and Anahusor, 1994) . It is evident from the study that the incidence of Stemphylium blight could be avoided when lentil is sown early, i.e. within second week of November. This observation was in close agreement with that of (Gupta, 1985) , who reported that early sown crop suffered less by cercospora leaf spot of groundnut where as late sown crop suffered maximum because of inoculum pressure in the atmosphere. In mustard crop, progressive increase in infection rate of pod blight and decrease in yield was found in delay sowing (Howlider et al., 1989) , which is in close agreement of the present findings. Delayed sowing greatly increased the incidence of anthracnose of French beans (Sindhan and Bose, 1981) .
CONCLUSION
The findings of two consecutive years showed almost similar trends regarding yield and disease severity. From this study, it is clear that Percent Disease Index (PDI) was less in early sowing compared to that of late sowing of lentil. In the sowing up to Second week of November, lentil could escape the infection of Stemphylium blight significantly and resulted in to increase in yield. The severity increased with the advancement of sowing date from November 1 to December 21. The lentil yield was decreased with the progression of sowing dates. Over years, early sowing lentil (November 1, 6 and 11) crop has less chances of attack of Stemphylium blight. Thus, it is recommended that lentil should be sown as early as possible in November for maximum yield with the reduction of disease severity significantly.
